It is a well-established result in social psychology that when people feel anxious, they seek advice from others. However, increasingly companies that operate in high-anxiety settings (like financial services, health care, and education) are deploying self-service technologies (SSTs), through which anxious customers transact without human contact. The impact of customer anxiety on service relationships is neither well understood, nor consistently factored into service design. In this paper, two laboratory experiments and one field experiment, conducted in financial service contexts, document the negative effects of anxiety on customer choice satisfaction, firm trust, and long-term engagement, and explore the impact of giving self-service consumers the option to interact with a person. Participants engaged in an online investing simulation who are made to feel anxious due to market downturns are less satisfied with their choices and report lower levels of trust in the firm. Providing participants with the opportunity to interact with an expert, or even another participant, dampens anxiety's negative effects on choice satisfaction and, by extension, firm trust. Interestingly, we find that very few participants who are offered the option to interact with a person take advantage of the opportunity, which is consistent with the idea that it is the mere availability of human contact that mitigates anxiety's deleterious effects. Finally, in a field experiment conducted with a credit union's self-service term loan approval process, the incorporation of access to human contact increased customer loan acceptance by 16%, suggesting that access to human contact can improve long-term service engagement.
Introduction
Many service interactions are rife with anxiety. Patients often have to consider medical treatment options at the same time that they are processing the news of a serious condition. Airline passengers may be distressed about missing a flight or may simply be nervous about flying. Individuals may experience a heightened sense of worry during car repair interactions because they are not sure about whether they can trust the mechanic's recommendations. Despite a wealth of evidence that anxiety may impair decisionmaking abilities (Gino et al. 2012 , Lerner et al. 2015 , Loewenstein and Lerner 2003 , Pham 2007 , Raghunathan and Pham 1999 , firms face operational challenges as they increasingly deploy self-service technologies (SSTs) in these contexts (Bitner et al. 2002 . Although firms may introduce these technological service solutions with an eye toward improving profits, enhancing customer satisfaction and loyalty, or increasing sales, research suggests that their implications for customer experiences and firm performance may be equivocal (Buell et al. 2010 , Xue et al. 2011 . We submit that customer anxiety during SST encounters can ultimately exert a negative influence on service relationships that firms may not have factored into their operational design -that customers in such settings may be asked to take on more responsibility for service delivery when they feel least equipped to do so.
Certain operational design choices may unintentionally provoke customer anxiety; others may offset anxiety's impact. For example, the use of technology alone could provoke anxiety and reduce customer satisfaction (Meuter et al. 2003) , but so might the sheer number of options that a customer has to consider on their own (Botti and Hsee 2010 , Broniarczyk and Griffin 2014 , Iyengar and Lepper 2000 . Compounding these challenges, SSTs are increasingly being deployed in settings that are inherently wrought with anxiety.
Prior research has shown that when people are anxious they become advice seeking (Gino et al. 2012 ).
However, SSTs, which are designed to enable customers to serve themselves without the intervention of a service employee , can leave anxious customers isolated at a moment when they may need to access human guidance. In this paper, we study anxiety's effects on customer satisfaction and engagement during SST encounters and its longer-term spillover effects on service relationships. We find that anxiety can undermine the satisfaction customers feel with the choices they make in self-service settings, and in turn, the level of trust they report in their relationship with the firm. We further find that making customers aware of the availability of a live contact channel when they are feeling anxious during a self-service transaction can offset anxiety's negative effects on satisfaction and trust, enhancing long-term service performance.
We focus our empirical investigation on customer interactions with financial services, an important sector of the U.S. economy with a long history of SST deployment that has attracted scholarly attention (Hatzakis et al. 2010, Yang and Ching 2014) . Online investing, for example, is an area of financial services recognized as co-productive (Karmarkar and Pitbladdo 1995, Roels 2014) , that consists of complex tasks and system design challenges due to capital market uncertainties (Kaufmann et al. 2013, Looney and Hardin 2009 ) that may lead to higher incidence of stress and anxiety (Engelberg and Parsons 2016) , and has provided context for prior study of decision-making satisfaction and trust formation in the absence of human interaction (Balasubramanian et al. 2003) . We use both online investing and loan procurement scenarios as empirical settings for our studies. This paper makes two specific contributions. First, we show that emotions can be an unobserved source of variation that influences service outcomes. In particular, we focus on a critical and ubiquitous customer emotion -anxiety -and find that it can exert a substantive negative influence on choice satisfaction in selfservice settings. The dissatisfaction that customers feel with their own decision-making under anxietyregardless of decision quality ) -is often unexpressed, yet service providers may be penalized for the effects of anxieties that stem from factors that are outside of the firm's control. Although we are not the first to identify anxiety as an influencing factor in customer attitudes toward SSTs (Dabholkar and Bagozzi 2002, Meuter et al. 2003) , we add to the nascent study of the role of emotions in operations (Ding et al. 2010 , Karmarkar 2015 , Urda and Loch 2013 by exploring how the effects of customer anxiety on decision-making spillover to affect service relationships. We find that the anxiety customers feel can undermine their choice satisfaction during self-service interactions, which in turn reduces their level of trust in the service provider. By shedding light on how the short-term impact on choice satisfaction may carry over to have a long-term effect on the trust that customers place in their service providers, we add to a growing body of literature on the spillover effects of emotion in economic decision-making (Lerner et al. 2004 (Lerner et al. , 2015 .
Second, we find that operational design choices can mitigate the negative effects of customer anxiety even when the source of the anxiety may be beyond the control of the firm. In particular, we show that spillover effects from customer anxieties can be disrupted by incorporating the availability of human contact into SST encounters -even though the emotion persists and continues to adversely affect choice satisfaction. Importantly, we submit that the incorporation of human contact does not require firms to add costly service personnel. Rather, firms may improve customer choice satisfaction in high-anxiety settings by providing access to other customers, which may be virtually costless. Prior research has shown that the presence of other people may help or hurt customer-firm relationships during self-service (Collier et al. 2015 , Li et al. 2013 . We show that access to human contact is primarily a significant driver of customer satisfaction and trust, when customers feel anxiety. Thus, designing service experiences that remind anxious customers that human contact is available if needed allows those that value the option the most to self-select into human contact. This approach may avoid the cost and potentially detracting presence of other people during SST use in low-anxiety service settings. Our research suggests that firms may be able to avoid negative spillover effects to trust by providing access to human contact during SST use, which can be costeffectively operationalized and need not require additional service employees to have desirable effects.
The effects of self-service and human contact in high-anxiety settings
SST has grown in prominence as firms have sought to reap potential productivity gains, improvements in service quality and profitability enhancements , Hitt and Frei 2002 , Xue et al. 2007 ). Because of these potential operational efficiencies, technology-based self-service has become a key delivery model across industries -even those that have been associated with high levels of anxiety such as healthcare and financial services (Berry and Bendapudi 2007 , Bitner et al. 2002 , Botti and Iyengar 2006 .
In addition to efficiency gains, SST deployment is motivated by the increases in customer satisfaction that companies expect from offering customers greater convenience, reduced wait times, and higher levels of control over service outcomes , Dabholkar 1996 , Xue et al. 2007 , Xue and Harker 2002 , however, the findings on realized costs and benefits of SST deployment due to customer behavior changes in these settings has been mixed. SST adopters exhibit greater product acquisition Frei 2002, Xue et al. 2011 ) and higher retention rates over longer time horizons (Buell et al. 2010 ), but on average, research in these settings show that SST adoption may result in lower satisfaction for some types of customers (Ding et al. 2010 , Meuter et al. 2003 ).
An important source of the profitability and productivity gains that firms experience by introducing SSTs is the reduction of live operators as a part of the service encounter. However, this loss of human contact can have a material effect on customer perceptions and behaviors (Collier et al. 2015 . Although SSTs may be preferred by customers specifically to avoid service personnel (Dabholkar 1996 , Dabholkar et al. 2003 , studies have shown that SST adopters may simultaneously increase their use of traditional service channels . Increases in full-service channel usage may be due to deeper product penetration (Xue et al. 2011) , or because self-service use provokes more complex needs or customer ambiguity (Kumar and Telang 2012) . Moreover, customers may seek out live contact channels for assistance during SST use (Dabholkar et al. 2003) , as a fallback option in case of SST failure (Reinders et al. 2008) , to alleviate computer or technology anxiety (Meuter et al. 2003) , or for social interaction (Zeithaml and Gilly 1987) .
Most pertinent to the present study, the absence of human contact in SST channels may be especially discomforting for customers seeking service in high-anxiety service settings. When people are anxious, they are more likely to seek advice (Gino et al. 2012) , and customer comfort, defined as reduced anxiety, plays an important role in the creation and maintenance of service relationships (Spake et al. 2003) . To balance heterogeneous customer needs while preserving the efficiency potential of self-service, firms have begun to offer employee-assisted self-service (Froehle 2006 ) -adding back a portion of the cost of human servers that SST options are intended to reduce -but the lack of privacy engendered by the presence of store employees may in some cases exacerbate feelings of anxiety and reduce satisfaction (Collier et al. 2015 , Dabholkar and Bagozzi 2002 , Dabholkar and Spaid 2012 .
Rather than shift from no employee contact to some employee contact in self-service design, firms may be able to preserve the benefits of self-service by exploring how alternatives to the physical presence of employees during SST encounters impacts service relationships. Although most of the prior research on the role of human interaction during self-service use has focused on physical presence, other research suggests that including the idea of human presence can improve service quality perceptions in SST settings (Aslanzadeh and Keating 2014) . For example, incorporating human images in a shopping website has been found to engender feelings of trust (Cyr et al. 2009 ). Likewise, designing the illusion of labor into a selfservice travel or online dating website which evokes the idea that someone is working on the customer's behalf, can increase customer perceptions of the effort being expended by the service provider and enhance feelings of appreciation and perceptions of value (Buell and Norton 2011) .
Other studies have shown how making the virtual presence of human service providers salient in SST environments can fundamentally alter customer experiences and behaviors. For example, the incorporation of online chat may increase customer feelings of control and positively influence satisfaction (van Dolen et al. 2007) , and the incorporation of operational transparency, providing a window into the work being conducted by human service providers, can enhance customers' willingness to engage with the service . Research has even suggested that other customers may serve as stand-ins for employees, with similarly positive implications for customer-firm relationships (Li et al. 2013) . For example, when customers provide social support for each other at a gym, the establishment may benefit from higher customer loyalty (Rosenbaum and Massiah 2007) . Research on the impact of peer exchanges during selfservice not only found that the tenor (positive or negative) of inter-customer interactions spills over to affect service quality perceptions, but also that the influence of other customers is greatest during SST use (Li et al. 2013 ).
In the present research, we explore how making the availability of human contact salient in SST interactions -either with customers or employees -shapes customer perceptions and behaviors. This line of research is crucial in co-productive contexts, which rely on customers to be integrally involved in service delivery through their contributions of key information and/or labor (Roels 2014) . Outcome quality in these settings is highly dependent on the quality of the customer's participation. Service operations scholars have long recognized that customer behaviors may introduce variability that affects production system performance (Chase 1981 , Mills et al. 1983 and that customer-introduced variability may be reduced or accommodated by operational design (Frei 2006) . We propose that emotions are a crucial driver of customer-imposed variability in SST settings. Emotions can play a dominant role in determining the quality of decisions people make (Lerner et al., 2015 offers a comprehensive review) and intense emotions, such as anxiety, can crowd out cognition, taking control of behavior (Loewenstein and Lerner 2003) .
When people are anxious, their level of attention and their ability to process and evaluate information can be greatly reduced (Gino et al. 2012) , lengthening the time it takes for them to make logical inferences (Pham 2007, Rick and Loewenstein 2008) . Moreover, in high-stakes settings, anxiety has been shown to alter individual risk preferences, making people more risk averse (Raghunathan and Pham 1999) or more risk seeking (Mano 1994) , depending on their emotional state. The effects of anxiety may be especially acute in technology-based self-service settings where customers are conducting self-directed transactions or engaged in self-help. The empowerment that can attract customers to self-service options may also lead to increased decision difficulties -particularly in contexts marked by task complexity and low levels of consumer knowledge (Broniarczyk and Griffin 2014) . Unmitigated choice freedom may result in an exhaustive search for the "best" outcome, which may increase the likelihood of feelings of regret, further confounding decision making (Bell 1983 , 1985 , Iyengar and Lepper 2000 . By designing SSTs to mitigate customer anxiety in self-service settings, firms may be able to help customers make more satisfying decisions.
By improving the experience of decision making for customers, interventions designed to counteract the negative effects of anxiety in SST settings may additionally bolster the long-term trajectory of the service relationship. Intense deliberation, which can confound decision making as described above, has also been linked to negative customer perceptions of choice quality (Carmon et al. 2003 ) and lower outcome satisfaction -regardless of how well those outcomes meet objective goals . Choice satisfaction in SST interactions has critical long-term implications for the trajectory of customer-firm relationships, since satisfaction is a precursor to customer trust (Garbarino and Johnson 1999) , as is a sense of control over service outcomes (Dunn and Schweitzer 2005) . Trust fosters relationship commitments and customer cooperation (Morgan and Hunt 1994) leading customers to engage more deeply with the service provider over time and enhancing long-term loyalty (Porter and Donthu 2008) . Scholars have noted the heightened importance of trust as a facilitating factor in economic and social exchange in online environments (Urban et al. 2000) , yet the study of trust formation in these contexts is still nascent (Porter and Donthu 2008) . Since the loss of human interaction reduces the relationship-building capacity of customer-firm interactions (Balasubramanian et al. 2003) , the study of how to build trust during self-service in emotional service settings is especially important. We contribute to this developing area of research by exploring how the provision of access to human contact in SST settings influences choice satisfaction and trust in high-anxiety settings.
In sum, firms that operate in anxiety-laden settings may be amplifying the effects of customer anxieties -or at least missing an opportunity to avert the costs of customer anxiety -by reducing the level of human contact during self-service. Although there is evidence that carryover effects from emotion during economic decision-making exist (Andrade and Ariely 2009) , the mechanisms that explain them are not well understood (Lerner et al. 2004 (Lerner et al. , 2015 . Combined effects from situational anxieties, such as stock market or diagnosis uncertainties, and from anxieties provoked during technology-based self-service may undermine the utilization and profitability goals that made SSTs attractive as a service delivery channel in the first place. Further, operational design choices may stimulate technology or choice anxieties that ultimately harm service relationships (Cook et al. 2002 , Dasu and Chase 2013 , Ding et al. 2010 , Karmarkar and Roels 2015 , Urda and Loch 2013 .
Without a better understanding of the circumstances under which customers value human interaction during self-service, firms may incur unnecessary expense by offering live contact when customers do not want it and may suffer hidden costs to their service relationships by not offering human interaction when customers need it most. In the experiments that follow, we examine the influence of anxiety on customer choice satisfaction, trust formation, and engagement in SST interactions, and investigate whether offering customers access to human contact in such settings can mitigate anxiety's deleterious short and long-run effects.
Presentation of experiments
In three experiments, conducted in the lab and in the field, we study the effects of customer anxiety in selfservice settings and its implications for choice satisfaction, trust, and engagement. The financial service industry provides an ideal setting to study the effects of anxiety on choice satisfaction and trust in coproduction and the potentially mitigating role of human contact in SST design. The provision of financial services, which began as a largely face-to-face endeavor, has a long history of innovation with SSTs (Yang and Ching 2014) . The present studies build on a rich stream of the extant empirical service operations literature that investigates self-service interactions in financial services (Buell et al. 2010 , Xue et al. 2007 . In the presentation of experiments that follow, we note how we determined our sample size, all data exclusions, and all measures collected (Simmons et al. 2012 ).
Experiments 1 and 2 simulate an online retirement portfolio management customer experience. Industry research identifies anxiety as a significant factor in retirement saving and investing (Greenwald et al. 2017, The Associated Press -NORC Center for Public Affairs 2016). Indeed, portfolio management requires high-stakes decisions to be made based on complex and uncertain future scenarios (Zeidner and Matthews 2005) , which may induce anxious feelings and increase the need for human interaction. Experiment 3 was conducted in the field in collaboration with a credit union based in the northeastern United States, and it focuses on the consumer loan application process. Facets of the consumer loan application process engender anxiety -for example, the pulling of a customer's credit report may stimulate anxieties associated with being evaluated (Zeidner and Matthews 2005) and uncertainty while waiting for potentially negative news -such as being denied for a loan -may produce more anxiety than facing the decision (Sweeny and Falkenstein 2015) . Consistent with prior research (Karmarkar and Pitbladdo 1995, Roels 2014) , we view the investment planning and consumer loan application processes to be forms of co-production, since key contributions need to be made by both the firm and the customer for the service to be delivered and for each to realize value from the interaction. In co-productive self-service interactions, we hypothesize that anxiety may undermine choice satisfaction, and in turn, trust in the firm and subsequent levels of engagement. We further hypothesize that incorporating the option of human contact into the design of self-service offerings can improve choice satisfaction and trust, leading to more productive engagement over the long term. The experiments that follow below test these hypotheses.
3.1 Experiment 1: Anxiety, Choice Satisfaction and Trust in Self-Service Interactions
As an initial test of the relationships among anxiety, choice satisfaction, and trust in self-service settings, we recruited participants to engage in an incentive compatible, online investment simulation task. We manipulated anxiety by varying the nature of the market conditions participants faced, measuring participants' subsequent anxiety levels, performance, choice satisfaction, and trust in the firm.
3.1.1 Participants. 160 participants were recruited on the Amazon Mechanical Turk platform in exchange for $2.00 plus a bonus of $0.25 for every $100,000 earned during the investment simulation.
Hence gains and losses in the task directly influenced participants' real compensation. Participants were informed that any bonus earned would be paid after the final round, but were not informed in advance of the precise number of rounds in order to minimize end effects (Rapoport and Dale 1966) . As this was an initial study, the target sample size of 160 participants was chosen with the goal of capturing 75 observations per condition after exclusions. Participants who did not complete all tasks and questionnaires were dropped from the sample, resulting in a final dataset of 157 observations (Mage = 34.43, 44.23% Female). (Benartzi and Thaler 1999, Looney and Hardin 2009), participants engaged in an experimental task designed to simulate the flow of a typical online investment planning interaction. At the outset of the experiment, participants were told to imagine that they had an investment portfolio of $100,000 to manage for a long-term investment goal. Over a series of 12 rounds, where each round was meant to simulate a year of investing, participants were instructed to allocate a percentage of their portfolio to stocks, bonds, and cash.
Design and procedure. Consistent with prior research

A. Your Portfolio
Participants could use this screen to track their asset allocation, portfolio balance and portfolio growth over time as the simulation progressed. With each round, participants received commentary about economic forces that drove their investment results.
B. Research
Participants were given information about the historical performance characteristics of each asset class (e.g. cash, bonds, and stocks) to aid their decision making.
C. Take Action
Participants concluded each round by updating their portfolio allocation among cash, bonds, and stocks. Since experiencing market downturns has been linked to anxiety in previous research (Engelberg and Parsons 2016), we manipulated anxiety by varying the probability that participants would face aversive market conditions. For participants in the low-anxiety condition, after they submitted their allocation decisions in each round, the simulation randomly drew a year between 1928 and 2014, and applied the historical returns for stocks, bonds, and cash from that year against the participant's balance and portfolio allocation, to calculate their starting position for the next round (Figure 2 ). For example, if the year 1946 was drawn, the application applied -8.43% to stocks, 3.13% to bonds and 0.38% to cash. In the high-anxiety condition, the simulation randomly drew a year between 1928 and 2014 with 50% probability, and randomly drew from the set of years where the stock market declined by 5% or more with 50% probability.
Indeed, participants in the low-anxiety condition experienced average returns of 12.81% for stocks, 5.14%
for bonds, and 3.46% for cash, while participants in the high-anxiety condition experienced returns of -3.12% for stocks, 5.41% for bonds, and 3.22% for cash.
After submitting allocation decisions in rounds 3, 6, and 9, and before seeing how those choices performed, participants were asked to report their levels of anxiety and calmness, as well as their satisfaction with the investment allocation choice they just made. After completing the 12th round, participants were
shown a final portfolio screen, and after 15 seconds, were redirected to the exit survey where they were . Years with returns lower than -5% are shaded in black. Participants in the low-anxiety condition for our investment simulation studies experienced market performance for all asset classes (cash, stocks, and bonds) that corresponded with returns from these years, drawn uniformly from the full distribution of years. Participants in the high-anxiety condition also experienced market performance that corresponded with returns from these years, drawn uniformly from the full distribution of years with 50% probability, and drawn uniformly from years with returns lower than -5% with 50% probability. Hence, participants in the high-anxiety condition experienced more severely negative stock returns at a higher frequency than participants in the low-anxiety condition. Prior research has linked market downturns to investor anxiety (Engelberg and Parsons 2016) .
asked about their feelings of trust toward the firm that provided the investment tool and to provide their demographic information.
Manipulation check.
The six-item Short-form Spielberger State-Trait Anxiety Inventory ("STAI") (Marteau and Bekker 1992) instrument was used to measure pre-treatment levels of anxiety and calm and as a manipulation check to ensure that feelings of anxiety were indeed more prevalent in the high-anxiety condition which, as described above, sampled returns more heavily from years during which the stock market declined by 5% or more. We subtract the level of anxiety from the level of calm during each measurement round to arrive at our aggregated Reported Anxiety measure. By the end of the simulation, participants in the high-anxiety condition (M = 2.26, SD = 4.82), who faced adverse market conditions, reported over two and a half times the increase in anxiety relative to their baseline pre-treatment levels than participants in the low-anxiety condition, who faced normal market conditions (M = 0.86, SD = 3.20 ; t (155) = -2.14, p < 0.05). However, owing to anxiety-provoking nature of the investment task -characterized by outcome uncertainty, information asymmetry, and task complexity -participants in both conditions reported anxiety levels that were elevated over baseline rates (ts(78) >2.39 ; p < 0.02).
Dependent measures.
Prior research has established that anxiety increases advice seeking through a deterioration of self-confidence (Gino et al. 2012) and that outcome satisfaction and decision confidence are highly correlated with each other . Following the approach in Iyengar et al, 2006, we asked participants to separately rate, "how satisfied are you with your previous choices?" and "how confident are you that the decision you just made will produce a gain?" These two-items were rated on a scale of 1-7 (1 = Extremely dissatisfied/Not at all confident, 7 = Extremely Satisfied/Completely confident).
Consistent with prior literature (Chernev et al. 2012) , and confirmed by a Cronbach's Alpha (α = 0.85) indicating a high correspondence between these two measures, we used the average of these two responses as our choice satisfaction measure for each participant and label this variable choice satisfaction. At the end of the investment simulation, we asked participants to rate, on a 4-point Likert scale (1-None, 4-A Lot) "Based on this experience, how much do you trust the firm that offered this investment tool?" We use this single-item measure to capture feelings of firm trust.
Control measures.
In order to isolate the effects of customer anxiety in this study, we control for the influence of investment performance outcomes on satisfaction ratings. However, since our manipulation directly influenced investment performance, we cannot use participant balances or raw investment returns as control measures. Instead, we calculated a measure of relative underperformance for each participant, subtracting the participant's personal rate of return (the linear combination of the performance of each asset class weighted by the participant's allocation choices) from the return of the highest performing asset class for any given round. In addition to this investment performance control, we include ex-ante anxiety and calm to account for pre-manipulation levels of emotion (as measured using the STAI), as well as demographic controls that are commonly linked to investment decision-making (age, income, gender and education).
Main Effects.
Because the experiment is conducted over multiple rounds and we measure anxiety, self-confidence and choice satisfaction for each individual at intervals across the rounds, we have a panel of data for each participant. However, because firm trust, our final dependent variable, is collected at the end of the study, we collapse the data set using the means of our intervening variables. Reported Anxiety, Choice Satisfaction and Trust were then modeled using OLS regression with robust standard errors as a build up to a structural path analysis. Although random assignment should negate the need to include individual-level controls, we nevertheless include them in our primary specification to control for potential failures of random assignment and for demographic influences on risky decision-making: age, gender, income and education (Kaufmann et al. 2013) . As shown in Table 1 , Column 1, participants in the highanxiety condition reported higher levels of anxiety, demonstrating that our manipulation was effective (β = 1.14, p < 0.05). In Column 2, we see that those in the high-anxiety condition exhibited diminished choice satisfaction (β = -0.38, p < 0.05) and in Column 3, we can see that those faced with higher likelihoods of a market downturn were also highly likely to report decreased levels of trust in the firm (β = -0.49, p < 0.01).
Interestingly, choice dissatisfaction among participants randomly assigned to the high-anxiety condition existed despite the strength of their investment performance. Although participants in the highanxiety condition faced a higher likelihood of market downturns and were more likely to miss opportunities, these participants outperformed the stock market they experienced over the 12 rounds, with an average return of 1.7% while the stock market on average fell by almost twice that amount, -3.12%. In contrast, those in the low-anxiety condition under-performed their stock market with an average portfolio return of 8.80% while their market on average went up by 12.81%. As expected, the relative underperformance of the respective stock market between groups is statistically significant (MLow = 0.04 , SDLow = 0.04 vs. MHigh = -0.05 , SDHigh = 0.05 ; t(155) = 12.26, p < 0.01) Since our estimations control for relative underperformance from an investment perspective, these results suggest that the diminished choice satisfaction of participants in the anxiety condition may have arisen from their heightened anxiety, rather than from differences in their objective performance, which is consistent with prior research on the psychology of consumer choice , and is a proposition we will formally test with structural equation modelling in the next section.
(1) Table 1 : Feelings of anxiety diminish choice satisfaction and firm trust (Experiment 1). All models are estimated with OLS regression, and robust standard errors are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
Structural model. To formalize the relationships and test the theory that anxiety increases choice
satisfaction, which in turn reduces trust, we used structural equation modelling to conduct a path analysis, using the anxiety, choice satisfaction, and trust measures. We use bootstrapping to estimate robust standard errors and confidence intervals, to alleviate power concerns regarding possible asymmetric or non-normal sampling distributions of indirect effects (MacKinnon et al. 2007 ) and jointly estimate the equations to address potentially correlated error terms associated with endogenous variables.
As shown in Figure 3 , participants in the high-anxiety condition, who experienced a higher probability of market downturns, were more anxious during their interactions with the investment simulator (β = 1.14, . Models control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and relative underperformance, and were estimated with bootstrapped, robust standard errors with 1,000 repetitions. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
Experiment 2: The Effects of Access to Human Contact in Self-Service Transactions
Building on the prior results, in Experiment 2 we test the effects of two potentially cost-effective ways to introduce human contact into the design of SSTs: the integration of an online chat feature that connects participants to expert assistance or simply to their peers.
Participants. 266 participants were recruited to a university research laboratory in the northeastern
United States to engage in a series of unrelated experiments in exchange for $15.00. Although we did not have direct control over the number of participants who attended these laboratory sessions, we sought at least 30 participants per experimental condition. Participants that did not complete all tasks due to time constraints as well as those that did not report their anxiety levels during the simulation were dropped from the sample, leaving 219 participants (Mage = 23.45, 50.92% Female) in the analysis. As with Experiment 1, to ensure incentive compatibility, participants were paid a bonus of $0.25 for every $100,000 earned during the investment simulation. 
Design and procedure.
We replicated the design of Experiment 1 with three important modifications. First, we incorporated three additional conditions in a factorial design, such that Experiment 2 featured a 2(anxiety: high, low) x 3(human contact: none, peers, experts) design. Anxiety was manipulated in a manner consistent with Experiment 1. Human contact was manipulated by means of a chat button, introduced in the top right corner of every page of the investment management platform for the two human contact conditions (Figure 4 ). In the "peers" condition, which was designed to simulate the experience of customers being given the option of chatting with other customers, the button read "Chat with Another
Investor," and in the "expert" condition, which was designed to simulate the experience of customers being given the option of chatting with a service employee, the button read, "Chat with an Expert." Depending on the condition, clicking the button would connect the participant to a chat window where they could correspond with another participant, or with a research assistant, blind to our hypotheses, who interacted by means of a script. (See Appendix 1 for a copy of the instructions and script for research assistants in the expert role.) Although it was not disclosed to participants, the "expert" was limited to providing scripted information about how to use the investment platform and reiterating information that was already available to all participants regardless of condition within the platform, so as not to inadvertently alter the efficacy of participant decision making across conditions. Moreover, this design choice was consistent with regulatory requirements in the financial service sector, which precludes agents from providing investment advice without having completed extensive and costly training and obtained qualifying licenses, typically not found among platform support personnel (U.S. Securities and Exchange Commission 2008).
Second, to increase the probability that in-lab participants who were in the "peers" condition would have other participants still working on the task if they wished to chat, we extended the length of the simulation to 30 rounds. Extending the simulation in this way better mirrored a typical retirement investment horizon, and mapped appropriately with the degree of focus and attention afforded by the in-lab participants.
Furthermore, extending the investment simulation to 30 rounds provided participants with a longer period of time during which to evaluate the investment platform itself, more carefully approximating a long-term perspective when soliciting the trust measure.
Third and finally, in order to prevent the possibility that participants in the "expert" condition would be afforded extra information that might separately affect their choice satisfaction, performance, or level of trust in the firm, we added a "Frequently Asked Questions," section to the header of every page of the website, which included all of the information on the research assistant's script for the "expert" condition.
This addition ensured that all participants had access to the same information across conditions, such that the only differences experimentally manipulated were the level of anxiety inherent in the service interaction and access to human contact.
Manipulation check.
As in Experiment 1, we used the short-form STAI to compare ex-ante levels of anxiety and calm with levels of anxiety intermittently, this time after every five rounds of the investment simulation. Consistent with Experiment 1, participants in the high-anxiety condition (M = 2.51, SD = 3.48) reported more than twice the increase in anxiety over their baseline levels than participants in the lowanxiety condition (M = 0.92, SD = 2.56 ; t(217) = -3.80, p < 0.01) at Round 5 and at Round 10 (MH = 2.33, SDH = 3.47 vs. ML = 1.14 , SDL = 2.59 ; t(217) = -2.86, p < 0.01). Owing to the 30-period length of Experiment 2, participants in the low-anxiety condition exhibited increasing levels of anxiety as the simulation progressed while those in the high-anxiety condition maintained the sharp increase in anxiety they initially reported throughout. As such, we observed converging levels of change in net anxiety after Round 10, consistent with acclimation and learning effects observed in prior service operations research (Gupta et al. 2016) . Indeed, by the end of the task, participants in both the high-anxiety condition (M = 2.68, SD = 3.91 ; t(108) = 7.16, p < 0.01) and the low-anxiety condition (M = 1.71, SD = 3.08 ; t(109) = 5.81, p < 0.01) reported significant increases in anxiety over their baseline levels.
Dependent and control measures.
We use the same dependent measures as we used in Experiment 1. However, once we replicate the structural relationship between anxiety and firm trust shown in Experiment 1, we home in on choice satisfaction as the main dependent variable to explore how the introduction of human contact affects service performance in high-anxiety settings. Since we measure choice satisfaction repeatedly for each participant in the study, utilizing it as our primary dependent measure affords us a more highly-powered panel data analysis in our main result for Experiment 2. With this shift to a repeated measures panel analysis, we necessarily cluster standard errors at the participant level and include a new block number control to address any fixed effects associated with the measurement intervals.
Since choice satisfaction and confidence were shown to be highly correlated in Experiment 1, we felt that simply asking about choice satisfaction would streamline the participant experience without materially affecting the integrity of our results so we dropped the choice confidence question in Experiment 2. We again control for demographics (gender, age, education, income), pre-treatment emotion, and relative underperformance.
Analysis and results. Consistent with the analysis for Experiment 1, we first conduct OLS
regressions to examine the main effects of our treatment assignments on our outcomes of interest.
Moreover, we extend the analysis to examine the impact of human contact on these factors and on the structural model. Table 2 , Column 1 serves as our manipulation check, showing that, consistent with Experiment 1, participants assigned to the high-anxiety condition reported higher levels of anxiety (β = 1.00, p < 0.01). This effect remains after controlling for the human contact conditions in Column 2 (β = 1.02, p < 0.01). Although directionally it appears that having access to human contact reduces anxiety, neither access to an expert nor access to other investors has a statistically significant effect on reported anxiety in this estimation. Including interaction terms in Column 3, however, reveals a marginal negative effect of access to experts on reported anxiety levels for participants in both conditions (β = -0.87, p < 0.10), though interestingly, access to an expert didn't exhibit a differential impact on the anxiety of participants in the high-anxiety condition (β = 0.32, p = NS).
Post-estimation means comparison tests reveal that the net increase in anxiety between participants in the high-anxiety treatment granted access to an expert, and participants in the low-anxiety treatment who are not granted human contact are statistically indistinguishable (ML,No HC = 1.95, SDL,No HC = 2.51 vs. MH,Expert = 2.02, SDH,Expert = 2.82 ; t(69) = -0.10 p = NS). This pattern of results suggests that one way access to human contact may be beneficial in self-service high-anxiety contexts is its capacity to mitigate the anxiety customers experience. In particular, we find that providing access to an expert, such as a service employee, has a marginally reductive effect on the level of anxiety participants report.
(1) (2) Table 2 : Increasing access to human contact has a marginally negative effect on reported anxiety (Experiment 2). All models are estimated with OLS regression, and robust standard errors, clustered at the participant level, are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
More interesting is the effect of access to human contact on choice satisfaction shown in Table 3 .
Columns 1 and 2 again show that our anxiety treatment -that is experiencing a market downturn -has a negative effect on choice satisfaction (β = -0.73, p < 0.01) that can be attributed at least partially to the anxiety that people feel, evidenced by the attenuation in the main effect of the anxiety treatment exhibited between Columns 1 and 2. Participants in the high-anxiety condition again reported lower choice satisfaction despite having produced positive investment returns of 2.10% on average in a downward trending environment where stocks returned -2.71%, while those in the low-anxiety condition underperformed their stock market with an average return of 7.59% vs. the stock market return of 11.37% on average and reported higher levels of choice satisfaction. Once we account for access to human contact in Columns 3 and 4, we begin to see a trend towards the recuperation of these declines in choice satisfaction. There is a main effect of access to experts that attenuates this decline in choice satisfaction (Column 3) and is mediated by reducing the anxiety customers experience (Column 4). Interestingly, Columns 5 and 6 show that access to human contact mitigates the loss of choice satisfaction primarily during high-anxiety conditions (Experts×Anxiety: β = 0.72, p < 0.01 ; Peers×Anxiety: β = 0.81, p < 0.01). The main effect of access to human contact during relatively lowanxiety conditions points toward a reduction in choice satisfaction with access to peers having the strongest negative effect (β = -0.37, p < 0.05), consistent with prior research showing that the presence of other people during SST use may be a detriment to service quality perceptions (Li et al. 2013) . In Figure 5 , we can see the differential -and mitigating -effect of access to human contact on choice satisfaction during high-anxiety service conditions more clearly. Table 3 : Access to experts and peers improves choices satisfaction, particularly among individuals who are experiencing heightened anxiety (Experiment 2). All models are estimated with OLS regression, and robust standard errors, clustered at the participant level, are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
Structural Models.
Consistent with the analysis for Experiment 1, we use structural equation modelling to conduct a path analysis. Before incorporating the mitigating effects of human contact on choice satisfaction, we replicate our results from Experiment 1 to show that the pathway linking the highanxiety service environment to trust through impacts to customer emotion and choice satisfaction remains.
Again, since trust is measured at the end of the simulation and anxiety and choice satisfaction are measured repeatedly, we collapse our data set and use mean values for the intervening variables for this estimation as we did in Experiment 1. The path analysis presented in Figure 6 provides converging evidence that market downturns induced customer anxiety (β = 0.97, p < 0.01), which in turn diminished choice satisfaction throughout the task (β = -0.17, p < 0.01). Choice satisfaction, in turn, enhanced firm trust (β = 0.21, p < 0.01). Having replicated the structural pathway shown in Experiment 1, we focus the rest of our analysis on how access to human contact affects choice satisfaction as our main dependent variable going forward.
Figure 6: Structural links among anxiety, choice satisfaction, and firm trust (Experiment 2). Models control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and relative underperformance, and were estimated with bootstrapped, clustered standard errors with 1,000 repetitions. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
In Figure 7 , we incorporate the effects of our human contact interventions. The model reveals that although access to experts has a marginally reductive effect on reported anxiety (Experts: β = -0.87 , p < 0.10), access to peers does not (Peers: β = -0.83, p = NS). Although anxiety still hinders choice satisfaction in the interaction (β = -0.17, p < 0.01), the ability to access an expert has no significant baseline effect on choice satisfaction (Experts: β = 0.02, p = NS), while, at least directionally, having access to other investors has a negative impact (β = -0.24, p = NS) on decision satisfaction. Access to expertise affects customer emotion while access to peers affects decision satisfaction under baseline, low-anxiety conditions. However, when we examine interaction effects, we see that both forms of human contact have a strong positive effect on choice satisfaction during market downturns when anxiety is greatest (Experts×Anxiety: β = 0.61, p < 0.10 ; Peers×Anxiety: β = 0.56, p < 0.10). Although some of the moderating effect of access to human contact on choice satisfaction is mediated by anxiety, the majority of these effects are direct.
Hence, having access to human contact makes people feel more satisfied with their decision making, rather than mitigating emotion in a high-anxiety service environment. In large part, participants still feel anxiety, but by offsetting declines in choice satisfaction, losses to firm trust can be stemmed.
Figure 7:
Structural links among anxiety and choice satisfaction differ among those granted access to human contact (Experiment 2). Models control for age, gender, income, education, pre-treatment anxiety, pre-treatment calm, and relative underperformance, and a measurement interval fixed effect (owing to the repeated measure of reported anxiety and choice satisfaction), and were estimated with bootstrapped, clustered standard errors with 1,000 repetitions. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively. Interestingly, the majority of participants that had access to human contact did not actually opt to interact with an expert or peer during the investment task. In the expert condition, 11 unique participants of the 71 that were assigned access (15.49%) actually chatted with the expert. In the peer condition, the level of interaction was even lower, with a total of 5 actual chat interactions by 3 unique participants of the 73 assigned (4.11%). This pattern suggests that the mitigating effects of access to human contact 
Access to Experts
documented above were largely attributable to the mere opportunity to interact with human providers, rather than the choice to do so. Thus, the incorporation of human contact into SST platforms may be less costly and require lower staffing levels than conventional wisdom might suggest. Further, a logistic regression modelling the choice to pursue human contact, if offered, as a function of the full panel of control variables used in Study 2 showed that the greatest and only statistically significant predictor of whether a participant would take advantage of the option to chat was how anxious he or she felt before beginning the investment simulation (β = 0.74 , p < 0.01). A description of this analysis and a full results table are presented in Appendix 2. This result dovetails with the earlier finding that access to human contact is beneficial to customers who are experiencing low levels of anxiety associated with the service task itself -hinting at the potential for a broad array of firms to improve customer experiences through the integration of human access in their self-service offerings.
Although sources of customer anxiety may be beyond the firm's control, our results imply that introducing the opportunity to connect with a human during anxiety-provoking service experiences could engender higher levels of choice satisfaction and trust. By designing cost-effective access to human contact, firms may be able to help anxious customers feel more confident in and satisfied with their contributions to the interaction, and in so doing feel more trusting of the firm itself.
Experiment 3: Introducing Access to Human Contact in the Field
Since the pattern of results in Experiments 1 and 2 suggest that providing access to human contact may enhance consumer confidence and firm trust in anxiety-provoking self-service interactions, and prior literature has shown that efforts to cultivate customer trust can lead to higher levels of customer satisfaction (Balasubramanian et al. 2003) , loyalty and willingness to share information and engage in new product development (Morgan and Hunt 1994, Porter and Donthu 2008) , it stands to reason that access to human contact may also lead to higher levels of customer engagement in a high-anxiety service setting. To test this hypothesis, and extend our analysis of these phenomena to the field, we partnered with a federal credit union in the northeastern United States, with four locations and over 10,000 members. The credit union had recently launched a self-service online loan application process and was pilot testing a new SMS messaging system to keep applicants abreast of updates to their loan application. By randomly assigning whether loan applicants would receive update messages that included or did not include access to human contact, we were able to investigate whether the provision of human contact increased subsequent levels of engagement with the firm -namely, whether customers whose loans were approved chose to move forward with the loan itself.
3.3.1 Participants. All customers and prospective customers who applied for a consumer loan with our partner credit union during a 20-week period during the Summer and Fall of 2016 were eligible for this study. During the time period, the credit union received 359 applications for consumer loans. We excluded applications for credit cards (N=53), which had a different approval process than other types of consumer loans offered by our partner institution. Moreover, owing to the relative ease with which credit cards may be acquired in the United States, we believed credit card applications may not induce as much customer anxiety as more conventional consumer loan applications. Of the 306 remaining eligible applications, we further excluded loan applications from our analysis that were incomplete (N=5), withdrawn by the customer before the approval process was initiated (N=9), or that were denied by the credit union (N=54).
During our period of analysis, 78.29% of applications for eligible loans were ultimately approved. The resulting sample included 238 applicants. No inducements were offered for participation in this experiment, and although applicants in all experimental conditions were contacted 30 days after their loan was decisioned and given the opportunity to opt out of our analysis, none withdrew their data.
Design and procedure.
The loan approval process at our partner institution had three stages. First, customers completed a loan application. Second, a loan officer, who was assigned to the application, completed the underwriting process. This process, which took an average of two business days, included reviewing the application, requesting additional documentation (if needed), verifying the applicant's income, and pulling their credit report to establish creditworthiness, before issuing a decision -which, if the loan was approved, included the loan amount, as well as its term and interest rate. Finally, the loan decision was communicated to the customer, who could choose whether or not to move forward with the loan.
Upon submission, applications were randomly assigned to one of three experimental conditions, which varied the level of messaging and access to human contact the customer received during the review process.
Eligible applicants in the control condition (N=99) received no messaging or supplemental access to human contact during the decisioning process. Those in the messaging only condition (N=104) received SMS messages that provided status updates of actions taken by the credit union as the application progressed through the decisioning process (see Figure 8 for the full text of each communication), but no supplemental access to human contact. Participants in the message only condition received three messages: 1) a communication acknowledging receipt of the application and introducing the loan officer in charge of the underwriting process, 2) a communication informing the applicant that the underwriting process was underway and that their credit report was being reviewed, and 3) a communication indicating the loan decision. These SMS messages were pre-programmed and were pushed out manually by the loan officer as the application's status changed throughout the review process. Finally, those in the messaging with human contact condition (N=101) received the same SMS messages above, with the addition of the telephone number of the loan officer handling the customer's loan application, along with an invitation to reach out should the customer have any questions. The provision of a phone number and the invitation for customers to contact the loan officer should they have any questions served as our experimental manipulation of interest.
Process Stage
Messaging Only Messaging with Access to Human Contact
Application Receipt
Hi John, my name is Rachel and I will be working on your loan application. A decision will be returned to you by Wednesday and I'll text you updates along the way. Thank you for working with us! Hi John, my name is Rachel and I will be working on your loan application. A decision will be returned to you by Wednesday and I'll text you updates along the way. Feel free to contact me at 555-5555 with any questions. Thank you for working with us!
Document Review
Hi John, just letting you know that I've pulled your credit report and am reviewing your request as a part of our process. If I need additional information, I'll give you a call. Thanks, Rachel.
Hi John, just letting you know that I've pulled your credit report and am reviewing your request as a part of our process. If I need additional information, I'll give you a call. If you need anything in the meantime, you can reach me at 555-5555. Thanks, Rachel.
Decision Reached
Congratulations, John! Your request has been approved. I will reach out to you to arrange a time to close. Thank you again for your business. Rachel
Congratulations, John! Your request has been approved. I will reach out to you to arrange a time to close. Thank you again for your business. Rachel 555-5555
Figure 8: Text messages sent to customers in messaging only and the messaging with human contact conditions during each stage of the loan approval process (Experiment 3). Access to human contact was manipulated by inviting customers to reach out to the loan officer at each stage of the process, and by providing readily-available contact information.
Because we were interested in the effects of human contact on the choice of approved applicants to move forward with a loan, our experiment terminated three months after the applicant either accepted the loan, or the approval of the loan lapsed because the applicant chose not to move forward.
Manipulation check.
Although we cannot directly check whether applicants in our field study felt anxious, prior research suggests that anxiety plays a role while awaiting news such as a loan decision (Sweeny and Falkenstein 2015) . Moreover, we conducted an ex-post online pilot study (N = 224, Mage = 35.85, 43.30% Female) testing the effects of making an individual's evaluation transparent, in a manner similar to the loan approval process used by this credit union, on anxiety. Participants were primed with statistics indicating that most Americans were not financially savvy and were invited to take a financial literacy test. In addition to a participation fee, they were offered bonus payments for high scores. The sixteen-question exam Mitchell 2017, van Rooij et al. 2011 ) was administered in three parts.
Between modules, our treatment group experienced a "scoring countdown" where text on the screen disclosed which question was being scored as it was happening (e.g. "Now scoring question 1…", "Now scoring question 2…", and so on), while the control group was simply asked to wait for the next module to load. Although operational transparency, showing the hidden work taking place behind the scenes, has been shown to engender trust and engagement in other settings , Mohan et al. 2018 , we find that making transparent the details of a person's evaluation increases reported anxiety relative to not doing so (b = 1.44, p < 0.01), after controlling for performance quality and demographic characteristics.
Experimental stimuli and a full description of the methodological approach for this study are provided in 
Dependent measure.
We coded loan acceptance as a binary measure, depending on whether loan proceeds had been disbursed to the customer as of March 2017, three months after the last loan application was completed in our study in order to allow plenty of time for the loans to be approved and closed. We note that random assignment was unrelated to the probability of loan approval and confirm that there were no statistical differences in the approval status among treatment cells (c 2 (2, N = 304) = 0.20, p = NS).
Independent measures.
In order to estimate the distinct effect of providing access to human contact on the customer's decision to proceed with a loan, if approved, we create indicator variables denoting whether the customer was in the baseline condition (no messaging or human contact), the messaging only condition (where messaging was provided without access to human contact), or the messaging and human contact condition (where messaging was provided with contact information and an invitation to connect). The identification of the effect of access to human contact in this estimation arises from directly comparing loan acceptance of participants in the messaging only condition with the loan acceptance of participants in the messaging with human contact condition. Hence, the messaging only condition is modelled as the excluded category in our specification, facilitating a direct interpretation of the coefficients.
Control measures.
Although we rely on random assignment to control for any unobserved differences among our experimental groups, we were able to capture the applicant's credit score, as well as the loan amount, the loan term (in months), and the loan interest rate where applicable to the loan type which we believe are factors that may affect a customer's decision to accept the loan. Although treatment assignment was random and based on the order of application submission, we do observe significant differences when conducting means comparison tests among the average interest rate levels across our treatment cells. For this reason, we include controlled estimations to account for these differences. We note that their inclusion in our estimations does not affect the substance of our findings, but it does affect the power of the analysis as we lose observations due to missing data.
(1) Table 4 : Increasing access to human contact improved the probability of loan acceptance (Experiment 3). All models are estimated with logistic regression, and robust standard errors are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively. Note: The messaging only condition is the excluded category. Marginal effect estimations for each condition are provided.
Analysis and results.
In Table 4 , we model loan acceptance as a logistic function of indicators for the messaging and human contact, and baseline conditions, as well as a vector of controls, as described above. Column 1 presents the basic specification, demonstrating that although there is an insignificant difference in loan acceptance among customers in the baseline condition and customers in the messaging only condition (β = 0.28, p = NS), introducing messaging with human contact has a positive and significant impact on the probability a customer will move forward with a loan (β = 1.02, p < 0.01). Column 2 shows that the effect of human contact remains significant after controlling for credit score, a crucial factor in the loan approval process and key driver of customer anxiety made salient in our messaging treatments. Further, our results are robust to the inclusion of control variables associated with the target loan, which as described above reduce the power of the analysis due to missing data. The fully-specified model in Column 3 shows that providing status updates don't, on their own, improve loan uptake rates. In fact, controlling for other factors, the probability of uptake is nominally higher for customers in the baseline condition than for customers who receive messaging without human contact (β = 0.21, p = NS). Controlling for other factors, providing messaging without human contact reduces the predicted loan acceptance percentage from 68.43%
to 64.51%. However, additionally incorporating an invitation for human contact increases the predicted probability that an applicant will accept the loan if offered to 80.29% (β = 0.93, p < 0.05), an increase in loan acceptance of 15.78%. These results provide converging evidence that supporting customers by offering them access to human contact in high-anxiety settings can improve the trajectory of long-term service relationships.
General discussion
The field of service operations has long recognized that customers can be viewed as "partial employees" whose participation in service production and delivery is a source of input uncertainty and whose management is therefore critical to maintaining the integrity of operational performance (Chase 1981 , Kelley et al. 1990 , Larsson and Bowen 1989 , Lengnick-Hall 1996 , Mills et al. 1983 . Within service operations, research in the last decade has refined theoretical frameworks to define service models (Sampson and Froehle 2006) and optimize the design of these "co-productive services" (Roels 2014 ), but these frameworks have not yet considered the ways that informational, emotional or expectational asymmetries between customers and service providers may affect performance. The present research contributes to this literature by revealing how emotional factors like anxiety can undermine co-produced service performance, and how its deleterious effects can be mitigated by the introduction of access to human contact.
There is a substantial body of research on the impact of emotions on decision-making but there is limited research on the long-term consequences of these effects (Lerner et al. 2004 ) despite the fact that there is evidence to suggest that transient emotions on economic decision-making have enduring impacts that last well beyond the original decision (Andrade and Ariely 2009) . Spillover effects from the influence of anxiety on customer perceptions of SST interactions may have implications for longer-term service relationships. Although the source of customer anxiety is unrelated to the firm's actions and the decisions made were the customer's own, firms may still be penalized for any negative effects through impacts to customer satisfaction or through influences on customer behaviors. By definition, the success of coproduction is dependent on the quality of customer participation and multiple research streams have examined the impacts of customer emotion on decision-making (Lerner et al. 2015) . Although scholars have recognized the need to reduce or accommodate customer-introduced variability in services (Frei 2006) , the study of how service experiences can be designed to accommodate customer emotion is nascent (Dasu and Chase 2013) .
In three studies, conducted in the lab and in the field, we demonstrate how anxiety engendered by facets of the service environment that are beyond the control of the operation, can undermine customer confidence in self-service settings, and in turn diminish their level of trust in the firm (Experiment 1). Building on recent research in social psychology, which shows how people become advice-seeking when they are anxious (Gino et al. 2012 ), we further demonstrate that adding access to human contact bolsters customer confidence in their own decision-making and in turn elevates their trust in the firm -and that the type of human contact, be it with an expert or peer, has differing effects on the customer experience.
We further show that these gains in choice satisfaction and trust need not be expensive to implement.
Contact may be provided by employees, or even by other customers. Moreover, we find that very few participants actually initiate contact, which would keep the costs of implementation low. Nevertheless, the improvement in choice satisfaction is not dependent on the participant having sought contact; rather, the mere act of having been given access to human contact engenders greater confidence and trust (Experiment 2). Finally, in a field experiment, we demonstrate how providing access to human contact to applicants being considered for personal loans increased loan uptake by 16%, suggesting that the effect has external validity, having spillover effects that carry over to long-term customer engagement (Experiment 3).
Studies have shown that the introduction of SSTs to banking and healthcare settings may stimulate higher demand for live contact channels through an augmentation of customer behaviors Frei 2010, Kumar and Telang 2012) , but have not delved into the mechanisms that might explain the phenomenon. Although not directly studied here, our findings hint to the possibility that customers may be seeking to alleviate the effects of customer anxieties by searching out human contact. A future study may investigate whether customer anxiety actually drives demand for human interaction in self-service settings.
Even though participants in this research largely did not avail themselves of the opportunity to engage with the human contact offered to them, further study could examine whether and how actual human contact influences customer emotion and behaviors in high-anxiety service settings. Moreover, having found that access to different types of human contact had differing effects on the customer experience, future research could explore not only the impacts of other types of human contact, but also the optimal timing and approach to introducing human contact options during a self-service experience.
We believe these findings generalize to other domains that rely on strong customer participation for service quality, yet can be anxiety producing, personally involving, and complex such as healthcare, educational decisions, and certain government services. As more automated service processes are being deployed to engage customers across a range of emotional settings -from insurance sales to investment advice to delivering psychotherapy -an acute need to understand how best to balance technology with human contact in order to deliver satisfying, yet efficient service experiences is emerging (Huang and Rust 2018) . We hope that this paper serves to spark a more robust avenue of inquiry -for the mutual benefit of customers and the companies that serve them.
Appendix 2 : Predictors of Chat Feature Use
As described in Section 3.2.6, a logistic regression modelling the choice to pursue human contact, if offered, as a function of the full panel of control variables used in Study 2 showed that the greatest and only statistically significant predictor of whether a participant would take advantage of the option to chat was how anxious he or she felt before beginning the investment simulation (β = 0.74 , p < 0.01). This result, which is shown in Table A1 , dovetails with the earlier finding that access to human contact is beneficial to customers who are experiencing low levels of anxiety associated with the service task itselfhinting at the potential for a broad array of firms to improve customer experiences through the integration of human access in their self-service offerings. Table A1 : The likelihood that a participant would take advantage of the chat feature if offered is best predicted by the extent to which he or she reported pre-existing anxiety (Experiment 2). All models are estimated with logistic regression, and robust standard errors are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
Appendix 3: Ex-Post Study of Effects of Transparency on Anxiety
Although one may reasonably expect to have their creditworthiness evaluated when applying for a loan, we hypothesize that making participants aware of the fact that they were being evaluated at the time that the evaluation was occurring may have amplified the anxiety customers experienced during the loan application process we studied in Experiment 3 (Zeidner and Matthews 2005) . Since we could not practically administer a manipulation check during our field experiment without substantively impacting customer experiences, we designed an ex-post experiment to replicate the emotional experience of being transparently evaluated on a consequential task. Participants completed a three-part financial literacy quiz used in prior academic studies Mitchell 2017, van Rooij et al. 2011) . Between modules, those in the treatment cell and were made aware that their answers were being evaluated, while those in the control cell were simply asked to wait for the next set of questions to load.
A.2.1 Participants. 224 participants (Mage = 36, 43% Female) were recruited on Amazon Mechanical
Turk to complete the financial literacy test and answer questions about their experience. To insure incentive compatibility, participants were paid $1.00 for their participation and a $0.50 cash bonus for scores of 75% or higher.
A. B. Figure A1 . Screenshots of the participant experience. Panel A depicts "Scoring Process Transparency". Panel B shows the wait screen shown to our control group.
A.2.2 Design and Procedure.
We primed participants to expect a high rate of failure on the test by reporting that "Studies have shown that many Americans are poorly educated about important financial topics", that "only half of Americans over the age of 50 can correctly answer two simple questions about compounding interest and inflation" and " less than one-their of those under 30 understand these topics" (van Rooij et al. 2011) . Figure A1 shows our anxiety manipulation. In our treatment condition, ("Scoring Process Transparency") we reminded participants that we were evaluating their test performance and recording their scores. In our control version, we simply asked participants to wait while the next module of the exam was loaded. We designed the flow so that the treatment and control groups experienced the same wait duration between modules. In both cases, test scores were revealed at the end of the survey.
A.2.3 Dependent Measure. As in our previous laboratory studies, we administered the STAI to measure participant anxiety. Since Reported Anxiety was our primary outcome of interest for this study, we measure anxiety levels once, at the end of the experiment but before revealing final test scores.
A.2.4 Control Variables.
We included demographic controls (age, income, gender, education), as in our previous lab studies, and controlled for test score in order to avoid any confounding effects that may have arisen from participants' test performance expectations.
(1 Table A2 : Scoring transparency induces anxiety (Ex-post Manipulation Test for Experiment 3). All models are estimated with OLS regression and robust standard errors are shown in parentheses. *, **, and ***, signify significance at the 10%, 5%, and 1% levels respectively.
A.2.5 Analysis and Results.
In Table A2 , we model Reported Anxiety as a function of our treatment condition as well as a vector of controls, as described above. Column 1 demonstrates that our manipulation was effective in stimulating participant anxiety (β = 1.47, p < 0.01). Column 2 shows that the effect remains significant (β = 1.46, p < 0.01), after controlling for test score, which was also a significant predictor of anxiety (β = -0.24, p < 0.01) in that higher scoring participants were less anxious. Finally, in the fullyspecified model in Column 3, we see that the size and significance of scoring process transparency remains (β = 1.44, p < 0.01).
Taken together, these findings suggest that customers using the self-service loan application process, who received transparent updates as their loan application was evaluated and considered, likely felt elevated levels of anxiety, consistent with the experiences of participants in the investment simulation utilized in Experiments 1 and 2. Considered in that light, the result that increasing access to human contact led to a significant increase in loan acceptance by customers whose applications were approved provides converging evidence of our intervention's capacity to enhance customer experiences and service relationships in high-anxiety service settings.
